Cocrystals of quercetin with improved solubility and oral bioavailability.
Flavonoids have been studied extensively due to the observation that diets rich in these compounds are associated with lower incidences of many diseases. One of the most studied flavonoids, quercetin, is also the most abundant of these compounds in the plant kingdom. Numerous therapeutic bioactivities have been identified in vitro. However, its in vivo efficacy in pure form is limited by poor bioavailability, primarily due to its low solubility and consequent low absorption in the gut. Cocrystallization has gained attention recently as a means for improving the physicochemical characteristics of a compound. Here, we synthesized and evaluated four new cocrystals of quercetin (QUE): quercetin:caffeine (QUECAF), quercetin:caffeine:methanol (QUECAF·MeOH), quercetin:isonicotinamide (QUEINM), and quercetin:theobromine dihydrate (QUETBR · 2H(2)O). Each of these cocrystals exhibited pharmacokinetic properties that are vastly superior to those of quercetin alone. Cocrystallization was able to overcome the water insolubility of quercetin, with all four cocrystals exhibiting some degree of solubility. The QUECAF and QUECAF·MeOH cocrystals increased the solubility of QUE by 14- and 8-fold when compared to QUE dihydrate. We hypothesized that this improved solubility would translate into enhanced systemic absorption of QUE. This hypothesis was supported in our pharmacokinetic study. The cocrystals outperformed QUE dihydrate with increases in bioavailability up to nearly 10-fold.